Lead halide perovskites, with their outstanding carrier transport characteristics, high emission quantum yield, tunable bandgaps, and large absorption coefficients 1, 2, 3, 4 , have attracted great interests for applications across a range of technologies from solar energy conversion 1, 2, 5 to light-emitting diodes (LEDs) 6 . In perovskites electrons and holes are confined into inorganic [PbI 6 ] 4-octahedral networks, which lead to enormous Coulomb interaction between electrons and holes and therefore strong excitonic effects 7, 8 . In low dimensional perovskite structures i.e. nanocrystals (NCs), the electron-hole interaction is further enlarged as a result of increased spatial overlap between electrons and holes. For instance, exciton binding energy of CsPbBr 3 perovskite bulk crystals is 40 meV 9 , while the value increases to be 120 meV in 3 / 22
NCs
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. Also, CsPbBr 3 perovskite NCs perform high quantum yield of ~90% 11 . The large exciton binding energy and high quantum efficiency of CsPbBr 3 perovskite NCs holds the key to the development of excitonic and quantum devices with their stable excitons at room temperature.
A biexciton is formed by two free excitons in condensed exciton systems 12 , two photon absorption 13 , or excitation from single exciton state to biexciton state is of fundamental interests and applicable importance for quantum information and computation for its overwhelming advantage in construction of coherent combination of quantum states. The coherent control of biexciton via its four physically distinguishable quantum states can be applied to basic quantum operation，i.e. a two-bit physical quantum and conditional quantum logic gate 14, 15, 16 . If fine structure splitting of exciton state is smaller than natural linewidth, the two indistinguishable radiative decay pathways of a biexciton can render a source of polarization entangled photon pairs. Furthermore, the nonlinear optical nature of biexciton process can generate probabilistic number of entangled-photon pairs per excitation cycle 17 , which is similar to standard entangled source parametric down conversion 18 and four wave mixing sources 19 . Moreover, biexciton does not have dark state so that the light sources based on biexciton show no blinking and high saturation intensity 20, 21 . These intrinsic outstanding physical properties make biexciton also interesting for inherent and coherent light sources including lasers, light emitting diode, etc 22, 23 . Till now, biexcitons have been realized in semiconductor heterostructures 24 , NCs 22 and two dimensional semiconductors 12, 25, 26 , etc. Due to small biexciton binding energy and large Auger effect, biexcitonic effects have only been realized either under intense pumping by short pulsed lasers (~MW/cm 2 ) or cryogenic condition, which severely limits their practical applications. Resonant excitation can increase probability of biexction transition. For example, in quantum wells biexciton emission was observed under a continuous wave (CW) excitation beam with power of ~70 mW/cm 2 , but only below liquid helium temperature due to small biexciton binding energy 27, 28 . So far, continuous wave (CW) excitation, room temperature operation of biexciton with fundamental applicable significance is extremely challenging.
Plasmonic nanogap structures have been extensively explored in quantum electromagnetic dynamics (QED) due to its extraordinary capability of tailoring strong and weak light-matter interaction in deep-subwavelength regime 29 . In the last decade, plasmonic nanogap is widely used to enhance a variety of linear and nonlinear optical processes including emission, Raman, and high harmonic generation, etc 30, 31, 32 . The interactions between plasmon and quantum dots are widely discussed 33, 34, 35 , where the surface plasmon is regarded as continuous energy states while quantum dots excitations are discrete energy levels.
The coupling between continuous energy states and discrete energy states leads to Fano effect 36 . In this work, we demonstrate room temperature, continuous wave excited biexciton wavelength: 405 nm; spot diameter: 2 μm). PL spectroscopy far away from plasmonic nanogap (P 1 , blue line) shows single symmetric peak located at 500 nm, indicated as free exciton as excitation power P is 1.6 μW as shown in Figure 2a , which is assigned to single exciton recombination of CsPbBr 3 37 . As a contrast, on the nanogap (P 2 , red line), a new peak arises at 520 nm with intensity much higher than single exciton emission (linear coordinate PL spectrum is shown in Supplementary Information, Figure S5 ). To confirm plasmon mode between silver nanowire and film, emission polarization behavior is measured. As shown in Supplementary Information, Figure S6 ). The polarization resolved emission properties of 520 nm peak suggests the modulation of Ag nanowire plasmonic modes which is transverse magnetic mode. The energy difference between single exciton (500 nm, 2.480 eV) and new emission peak (520 nm, 2.385 eV) is ~ 95 meV, which is almost the same as biexciton binding energy of CsPbBr 3 NCs reported previously (~100 meV) 23 . Temperature dependent PL spectroscopy was also performed to verify the binding energy of CsPbBr 3 NCs. As shown in Figure 2c , PL increases as temperature decreases from 7 / 22 295 to 80 K ( Supplementary Information, Figure S7 ), which could be well fitted by a Boltzmann distribution function with a thermal active energy b E of ~100 meV (Figure 2c ).
The thermal active energy of 520 nm peak b E is almost equal to energy difference between it and free exciton emission, strongly indicating that the 520 nm peak is ascribed to biexciton emission according to Figure 2) show one emission peak at 500 nm with intensity I linear with pumping power P (Figure 3c , purple), which is ascribed to single exciton recombination.
However, on plasmonic nanogap 520 nm peak due to biexciton emission emerges with intensity I bx grows much faster that of single exciton (Figure 3b) . Although the biexciton emission peak onset emerges when P > 100 mW/cm 2 ( Supplementary Information, Figure   S8 ), we hereby performed the emission spectroscopy with P > 500 W/cm Supplementary Information, Figure S9 ). In the plasmonic nanogap, biexciton emission is observed with the pumping fluence exceeds 100 mW/cm 2 (see Supplementary Information, Figure S8) . Therefore, the biexciton carrier density threshold in the plasmonic nanogap is reduced by ~10 13 times ( Supplementary Information, Figure S9 ).
However, the local field enhancement factor, which is much larger than local field enhancement factor (<100, Supplementary Information, Figure S10 ) in the plasmonic nanogap. It means that the enhanced biexciton emission is not due to local field enhancement.
Biexciton forms mainly through the following three methods: 1) two photon absorption; 2)
exciton-exciton bounding in condensed exciton environment; 3) resonant excitation from single exciton. The first two pathways are strongly required intense pumping, which is not feasible under continuous wave excitation conditions. Further, scattering spectroscopy is conducted to explore exciton and plasmon resonant energy transfer. Scattering spectra of bare Ag nanowire shows broad scattering peak when the detection spectra range is 450 to 750 nm ( Supplementary Information, Figure S11 ), which depends on the nanowire diameter, as reported in previous literatures 44 . Moreover, an asymmetric peak appears around perovskite biexciton resonant energy, resulting from Fano interference between biexciton resonance excitation and background continuum states excitation of surface plasmon modes as shown in 
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